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(54) A heat sensitive imaging element and a method for producing iittiograpliic plates therewitti 

(57) According to the present invention there is pro- 
vided a heat sensitive imaging element coinprising 

a support having a hydrophilic surface - - ^ 

- contiguous to said h/drophQic surface of a support 
a hydn^hobtc heat sensitive oon^position compris- 
ing a hydrophobic polymer binder, a cornpqund 
capable of converting light into heat and a reactive 
conpound or mixture of' reactive compounds 
present in an amount which surpasses the at>sorp- 

. five capacity of the hydrophobic pdymer binder for 
said conipound or mixture of compounds, the said 
reactive conipound a mixture of compounds being 
reactive under the influence of heat or under the 
influence of a reagent which is obtained k>y decom- 
position of a heat sensitive conpound 

- one or more thermo-adhesive layers, at least one of 
the thermo-adhesive layers being contiguous to the 
hydrophobic heat sensitive composition. 
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1. Reld of the invention. 

5 The present invention relates to a heat sensitive material tor maMng a lithographic pnnting plata The present inven- 
tion further relates to a method for preparing a printing ptate from said heat sensitive material. 

2. Background of the inventioa 

10 Lithograpfv is the process of printing from specially prepared surfaces, some areas of v^lch are capable of accept* 
ing lithographic inK, wtiereas other areas, when moistened with water. wiD not accept the ink. The areas wtiich accept 
ink fam the primirtg image areas and the ink-rejecting areas form the t>ackground areas. _ 
In the art of photolithography, a photograpHc nnaterial Is made Imagewise receptive to o1y or greasy ink in the 
photo-exposed (negative working) or in the non-exposed areas Oxisitive vrarkihg) on a hydrophfiic t^ackground. 

15 In the production of common lithographic plates, also called surface litho plates or planogiraphic printing plates, a 
support that has affinity to water or obtains such affinity by chentical treatment is coated vnth a thin layer of a photosen- 
sitive composiiion. Coatings for that purpose include light-sensitive polymer layers containing diazo conpounds. dichro- 
mate-sen^ed hydrophiiic colloids and a large variety of syntfietic photppolynier8...Particularly diazo-sensitised 
systems are widely used. 

29 Upon imagewise exposure of the light-sensitive kyer the exposed image areas become insolut)le and the unex- 
posed areas remain sohiksla The plate is then developed with a suitatjie liquid to remove the diazonium satt or ciiazo 
resin in the unexposed areas. 

On the other hand. EP-A 95202725.8 disdoses a negative-working photosensHive imaging element-comprising on 
a hydrophiiic surface of a stfsport in the order given (i) a hydiophot)ic photopolymerizalsle composition capable of being 

• 2S tnradiated wrth actinic light through the support and/or through the front and containing at least one unsaturated com- 
pound with at least one polymerizable ethytenically unsaturated group, at least one hydrophot»c thernx)plastic polymer 
arvf at least one photoinitiator. and Gi) optionally a receptor layer, characterized in that said hydrophobic photopolymer- 
izable composition comprises in the order given (t) a polymerizable layer contiguous to said hydrophiPtc surface and 
comprising at least part of said at least one unsaturated oompound and (U) a hydrophobic photosensitive layer contig- 

39 uous to said polymerizable layer comprising at least part of said at least one hydrophobic themnopiastic polymer and of 
said at least one photoinitiatDr and the peeGng force of said photopolymerisat)le composition ranges from 0.1 NAn to 1 2 
N/m. . " . . ^ 

A particular disadvantage of photosensitive imaging elements such as descrik>ed ak>ove for malQng a printing plate 

is that they havetot>eshiekied from the light - - — 

55 On the other hand, methods are known foir rnalang printing plates that are heat sensitive rather ttian photosensitive. * 
For example. Research Disclosure no 33303 of January 1992 cfisck>ses a heat sensitive imaging element comprising 
on a support a cross-linked hydrqphilic layer containing thermoplastic potyme- particles and an irrfrared al3Sort3lng pig- 
ment such as e.g. cartson black. By imagewise exposure to an infrared laser, the thermoplastic polymer particles Eire 
imagewise coagulated thereby rendering the surface of the innaging element and these areas ink acc^tant without any 

40 further development A disadvantage of this method is that the pnnting plate obtained is easily damaged since the non> 
printing areas may become ink accepting when some pressure is applied thereto ly^oreover. under aitical conditions, 
ihe lithographic performance of-such printing plate may k>e poor and accordingly such printing plate has little litho- 
grapNc printing latitude. 

45 3. Summary of the invention. 

It is an object of the present invention to provide a heat sensitive imaging element for making a lithographic printing ' 
plate having excellent printing properties in a convenient and environmental friendly way. 

It is another object of the present invention to provide a method for obtaining a negative working lithographic print- 
so ing plate of a hi^ quality and in a convenient and environmental friendly way using said imaging element 

Further otsfects of the present invention win bea>nrie dear from the description hereiriaf^^^ . . , ^ , 

According to the present invention there is provided a heat sensitive imaging element comprisirig 

a support having a hydrophOk; surface 

contiguous to said hydrophiiic surface of a support a hydrq}hobic heat sensitive composition comprising a hydro- 
phobic polymer bindo*. a compound capable of -converting Gght into heat and a reactive-compound or mixture of 
reactive compounds present in an amount which surpasses the absorptive capacity of the hydrophobic polymer 
binder for said compound or mixture of compounds, the said reactive compound or mixture of compounds being 
reactive under the influence of heat or und^ the influence of a reagent which is obtained by decomposition of a 
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heat sensitive ccsrrpound . _ . 

* • one or more Ihemio-adhesive layers, at least one of the thermo-adhesive.layers beiQg contiguous to the hydropho- 
. bicheatsensHivBOonrposition. - 

5 Accorcfing to the present invention there is also provided a method tor obtaining a rrthographic printing plate com- 
. prising the steps off: 

(a) image-wise or information-wise expoang an iraging element as descrbed above 

(b) develc^ing said exposed imaging element said development conprising in the order given the stef» of: 
to ^ 

"~ ' (i) laminating before or after said exposure the thermo-adhe^e layer to a receptor layer or. when the imaging 
. element does not comprise a pressure-adhesive layer lamirating before or after said exposure the tfnermo-- 
. . adhesive layor either to a receptor laye* OF to a pressure^dhesive layo* aiKl 

(il) peering away the receptor layer from the hydrc^Qic surface of the support thus transferring said hydiopho- 
15 bic photosensitive oorr^sition patternwise to the receptor Ic^er. 

'4. Detailed description of the invention. • 

It has beei found, thai lithographic printing plates of high quality can be obtained according to the m^od of the 

20 . present invention using an imaging element as descrbed above. More' precisely it has been found that said printing 
plates are of high quality and are provided in a converUent way. thereby offering econorracal and ecological advantages. 

Suitable thermo-adhesive layers (TAIjs) for use in the present Invention have a glass transition tennperature Tg 
between 10 ^'C and 100 "C as measured with a 1090 THERMOANALYZER of Du Pont Ca. During the lamination and 
delarrvnation st^ a minimal thermal load should be innpos«j to the material in order to save energy ard c£minish the 

25 risk for material change or defornntion. For these reasons the Tg of the TAL is preferably t>elow 60 ""C. The Tg value of 
the TAL can be determined by the Tg value of the polymeits) used and/or by the addition of poiymeric or low-molecular 

plasticizeisortha'mosolvent&. _ 

The adberance of the TAL to the receptor layer is also determined by the flow properties of the TAL while heating 
atxjve the Tg. A parameter for describing this property is the meM viscosity. A TAL for use in accordance with the present 

30 invention has a melt visx)sity of more than 3000 Poise messured at 120 *C with a VISCOELASTIC MELT TESTER of 
Rheometrics Co. Surrey. UK.. 

In order to induce easy f Dm formation without unwant^ stiddng of the TAL to the backside of the iniaging medium 
or to other materals a TAL is preferably used with a Tg value t>etween 20 and 45 ''C. a melt viscosity greater than 
7000 Poise and an elasticity corresporiding to a (tg 5)*^ value greater than 1.30 measured at 120 with a VISCOE- 

3S LASTIC MELT TESTER df Rheometrics Co. Surrey. UK.. The (tg 6)'^ value is a measure for the elastidty as descritied 
in "Polymer Chemistry : the Basic Concept" by P.C. Hiemenz. 1984. edit by M. Dekker Inc.. New York. 

For ecological and practical reasons the TAL is preferatsly coated from an aqueous medjum. Therefore the. poly- 
mers are preferably inoorporated as tatices. 

Prelerred latices are latices of styrene, styrene-butadiene. styrene-(meth)acrylate and n.butylacrylate-methylriieth- . 

40 acrylate-acrytonitnla These latices can contain other comonomers which inprove the statditity of the latex, such as 
acrylic acid, methacrytic acid arid acrylamide. Other possible latices Include polyvinylacetate. polyethylene-vinytace- 
tate. polyacrylonitrlle-butadiene-acrylic add. poiymethytmethacrylate-butylmethacrylate. polymethylmettiacrylate-ethy- 
lacrylate, polystyrene-tahylacrylate. polymethylmethacrylate-t>utac6ene. polyester of terepfitafic actd-sulphoisophtafic 
acid-ethytenegtycol. copolyester of ter^)htalic acid-sulphoisophtafic'add-hexanediol-ettiyleneglycoL 

45 Particiilarly aiitable polymers for use in the TAL layer are the BAYSTAL polymer types, marketed by Bayer AO. Ger- 
many, wfiid) are on the basis of styrene-butadiene copolymers with a weight ratio between 40/60 and 80/20.- H desired 
a few weight % (up to about 10 %) of acrylamide andfor acrylic add can be included. Other useful polymers are.the 
EUDERM polymers, also from Bayer AG, which are copolymers comprising n.-butylacrylate. methylmethacfylafe; aery- 
lonitnle and &nall amounts of methacrylic acid. 

so . Vark>i£ adcfitives .can be present in the TAL to improve the layer formation or the layer properties, e.g. thickening 
agents, surfactarrts. I^elling agents, thermal solvents and pigments. 

Apart from the thermo-adhesive layer to which the receptor layer will be laminated and which must comply with the 
r^uirements 6escnb&i at>ove the material can contain one or more supplementary thermo-adhesive layer(s} posi- 
tioned between the upper TAL and ttie hydrophobic photosensitive conposttiori e.g Jo optimize the adherence to the 

ss hydrophobic heat sensitive composition in view off obtaining a better image quality affter the delamination process. This 
(these) other lAL(s) can have a cornpo^tion and/or physical properties diffferent from those imposed to the upper TAL 
Th^ (these) layer(s) can contain one polymer or a mixture of polymers, optionally in contbination with low-molecular 
additives like plasticizers or thermosoh^ents. Other ingredients which can be incorporated indude waxes, filers, poly- 
mer beads, glass beads, ^lica etc.. • 
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The thickness of the thermchadt^sive layer is inportant for the adherence during the lamination/delanunation proc- 
ess. Preferably the thickness of saU thermo-adhestve layer lies betroen 0.1 and SO |tm. more preferably behveen 0.1 
andlSftm. _ 

The support of the imaging element according to the present invention has a hydrophOic surlace and should be s^ta- 
5 bleat the processing conditions. 

Said support with a hydrc^lic surface may be a hydrophilic metallic support preferably a grained and anodiz«i 
aluminum support. According to the present invention, an anodized aluminum support may be treated to iniprove the 
hydrophilic properties of its surbce. 

In another preferred enixxliment. said support with a'hydrophllic surface comprises a hardened hydrophilic layer, 
f 0 containing a hydrophiric binder and a hardening agent coated on a ftesdtile support 

Such hydrophilic binders are disctosed in e.g. EP-A 450.199. which therefor Is incorporated herein t>y reference. 
Preferred hardened hydrophilic layers con^trise partially modifi^ dextrans or pultulan harden^ with an aldehyde as 
dtsclos«j in e.g. EP-A 514,990. More preferr^ hydrophilic layers are layers of polyvinyl alcohol hardened with a 
tetraalKyI orthosiltcate and preferatsly containing SiOs and/or T1O2 wher^n the weight ratio between said polyvinylalco- 
15 hd and said tetraalkyt orthosilicate is between 0.5 and 5 as disclosed in &g. GB-P 1,419.512. FR-P 2.300,354, US-P- 
3.971 ,660, US-P 4.284.705, EP-A 405.01 6 and EP-A 450,1 99. 

Said hardened hydrophific layer in an imaging element used in accordance with the present invention preferably 
also contain sut>stances that increase the mechanical strength and the porosity of the layers. For this purpose colloidal 
silica may be ised. The cofloidal silica employed nmy be in the form of ariy commercially available water-diversion of 
2Q colloi(&l silica for exanf>le having an average partide size upto 40 nm. e.g. 20 nm. In addriion ineit partides of larger 
size Ifian the colloidal silica can be added e.g. silica prepared according to Stfiber as described in J. Cdloid and Inter- 
face So.. VdI. 26, 1968, pages 62 to 69 or alumina partides or partides having an average diameter of at least lOOnm 
which are particles of titarnurn dioxide or other heavy metal oxides. By incorporating these partides the surface of the 
hardened hydrophilic layer is given a uniform rough texture corsisting of microscopic hills and valleys. wNch serve as 
zs storage places for water in background areas. 

The thickness of a hardened hydrophilic layer in a material according to this invention may vary in the range from 
0.2 to 25 |un, preferably in the range from 1 to 10 \un, - * - - 

The above menti6ned'flexft>le supports may be opaque ortran^rent, eg. a paper supporter resin support. When 
a paper support is used preference is given to one coated at one or both sides with an Alpha-olefin p)olymer. e.g. a pol- 
30 yethylene U^er which optionally contains an anti-halation dye or pigment It is also possitsle to use an organic resin sup- 
port e.g. cellulose esters such as cellulose acetate, cdh^)se propionate and ceOulose butyrate; polyesters such as 
pdy(ethy1ene terephtfialate); polyvinyl acetais. polystyrene. polycaitx>nates; polyvinylchloride or poly-Alpha;olefins 
such as polyethylene or poly^opytene. • - 

One or more subbing layers may be coated between the support and the hardened hydrophiOc layer for use in 
35 accordance with the present invention in order to get an improve adhesion between these two layers. 

A prefen-ed sut^bing layer for use in connection with the present invention is a sutibiiig layer conrqirising a 
hydrophific binder and silica. 

As hydrophilic binder in said sutsbing layer usually a proteia preferably gelatin may be used. Gelatin can. however, 
be replaced in part or integrally by synthetic, semi-synthetic, or natural polymers. Synthetic $ut)stitutes lor gelatin are 
40 e.g. polyviriyl alcohol. pdy-N-vinyl pyrroltdone, polyvinyl imidazole, polyvir^ pyrazole. polyacrylamtie, pdyacryBc add. 
and derivatives thereof. In particular copolymers thereof. Natural sut)stitutes for gelatin are e.g. other proteins such as 
zein, alburriffi and cas^n. cellulose, saccharides, starch, and alginate. In general, the semi-synthetic sutstitutes for 
gelatin are modified natural products e.g. gelatin derivatives ok)tained by conversion of gelatin with alkylating or aqrlat- 
ing agents or by grafting of pdymerizable monomers on gelatin, and cellulose derivatives such as hydroxyalkyl cellu- 
45 lose, carboxymethyl cellulose, phthaloyl cellulose, and cellulose sulphates. 

A preferred stitca in said aibbing layer is a siliciymdioxide of the anionic type. The cdlddal silica preferably has a 
surface area of at least 100 rr? per gram, more preferatsly a surface area of at least 300 m^ per gram 

The surface area of the cdloidal silica is determined accorcfing to the BET-value method described by S. Brunauer, 
R H. Emmett and E. Teller, J.Amer. Chem. Soc. gO, 309-312 (1938). 
so The silica dispersion also contains other sub5tances,e.g. aluminium salts, stabiiising agent5,b'ocides etc. 

Such types of d&ca are sold under the name KIESELSOL- 100. KIESELSOL 300 and KIESELSOL 500 (KIESEL- 
SOL is a roistered trade name of Farbenfabrikoi Bayer AG. L.everkusea West-Germany wher^ the number irufi- 
cates the surface area in m? per gram). • - 

The weight ratio of the hydrophilic tender to alica in the subbing iay& s preferably less than 1 . The lower limit is not 
55 very important but is preferably at least 0.2. The weight ratio of the hydrophilic binder to silica is more preferably 
between 0.25 and 0.5. 

The coverage of said subbing layer is preferably more than 200 mg per m^ but less than 750 mg per m^. mcve pref- 
erat)ly between 250 mg per m^ and 500 mg per vr?. 

The coating of the above defined sut3bing layer composition preferably proceeds from an aqueous ooDbidal disper- 
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sion option^ly in the presence of a surlace-acti've agent. 

Suitable hydrophotsc poiynneric binders for use in accordance with thVpresent invention include : 

(A) Copotyesters. eg. those prepared from the reaction product of an alkylene glycol e.g. polymethyfene glycol of 
5 the formula HO(CH2)vOH, wherein v is a whcHe nunr^er 2 to 10 mclusive. and (1^ hexahydroterephttiafic, sebadc 

and terephthalic adds. (2) terephthafic. isophthalic and sebadc adds, (3) terephthalic and sebadc adds. (4) 
terephthafic and isophthalic acids, and (S) nriixtures of copolyesters prepared from said glycols and (i) terephthalic. 
isophthalic and sebadc adds and (ii) terephthalic. isophtfiaGc. sebacic and adlpic adds. 

(B) Nylons.or pdyamides. e.g. N-methoxymethyl polyhexamethylene ad9)ainde; 

10 (C) Vinylidene chloride copolymers, e.g. vinyfidene chloride/acrylorvtrile; vinyl&Jene chldrideAnethylacrylate and 
• - vinylidene chlco-ideMnylacetate copolymers; 

(D) EthyleieA^inyl acetate copofymers; 

(E) CeHulosic ethers. e.g. methyl cellulose, ethyl cellulose and benzyl cellulose; 

(F) Pdyethylene; 

'is (G) Synthetic rubbers. egTbutadiene/^crylonitnlecopolyniere 

- • (H) Cellulose esters, e.g. cdlutose acetate, cellulose acetate succinate and cellulose acetate butyrate. ceHidose * 
nitrate; 

(I) Polyvinyl esters, e.g. pdyvinyl acetate/acrylate, polyvinyl acetate/methacrylate and pdyvinyl acetate; 
(J) Polyacrylate and alpha-aJkyi polyacrylate esters, e.g. polymethyl methacrylate and polyvinyl acetate; 
20 (K) High molecular wdght polyethylene oxides of polyglycols having average molecular weights from about 4.000 
to 1,000.000; . - - 

(L) Pdyvinyl chloride artd copolymers, e.g. polyvinyl chloride/acetate, polyvinytchloride/acetaie/alkohol; ~ ' 
(M) Pdyvinyl acetals, e.g. polyvinyl butyral, polyvinyl formal; 
(N) Polyfomnaldehydes: 
25 (O) POlyurethanes and copolymers; 

. ^ (P) Polycarbonates and copolymers: - 

.(CQfobrstyrene and copdymers e.g. polystyrene^acrylonitrile. polystyrene/acrylonitrile/butadiene. 

Preferably, the hydrophobic binders used in connection with the present invention are copolymers of styrene or 
30 vinyltoluene. more preferably copolymers of styrene and {meth)acrylates or of vinyltoluene and butadiene derivatives, 
most preferat^y copolymers of styrene and butyl methacrylate or of vinyltoluene and butadiene 

Surtat)le compounds capable of converting light into heat are preferably infrared absorbing components although 
the wavelength of absorption is not of particular importance as long as the at)sorption of the compound used is In the 
wavelength range of the fight source used for imagewise exposure. Particular useful compounds are for exanple dyes 
35 and in particular infrared dyes, carbon Uack. metal carbides, borides. nitrides, carbonitrides. bronze-structured oxides 
and aiad& stnjcturally related to the bronze faiiiily but lacking the A component e.g. WOg ft is also possbte to use 
conductive polymer dispersions such as polypyrrole or pdyaniline-based conductive pdynner dispersions. The litho- 
graphic performance and in particular the prMt endurance obtained depends on the heat-sensrtivity of flie imaging ele- 
ment In this respect It has been found that cart>on tAack yields very good and favourat)le results.The amount of the 
40 compounds capable of converting light irrto heat into the hydrophobic heat sensitive composition is preferably between 
0.01 and 2 g/m^, more preferably between 0. 1 and 1 .5 gftrf. . . : " 

Siiitat^e reactive cornpounds can be compounds which will react with each other under tfie influence of heat e.g. 
polyols such as ditrimethylolpropane. 

Preferably said reactive compounds are con^>ounds which can react under 0ie influence of a reagent obtained by 
45 decomposition of a heat sensitive compound. In one embodiment of the present invention said reactive compounds are 
handen^e by reaction witti a free radical ag. monomers with at least one polymerizable etiiylentcally unsaturated 
group. Said monomer can be a monomer having one polymerizable etiiylenicatly unsaturated group. Monomers con- 
taining at least two polymerizable ettiylenlcally unsaturated groups are more preferably used. Particularly pref&red are 
- - ' urethane tyjSTe monomers, such as those of table l and ttiose disdosed in EP-A 502562 and unsaturated esters of poly* 
so ds. especially esters of pdyois and an alpha-metiiylene carboxyilc add. 
Examples of urettiane type monomers are given in table I. 
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Table I 



0 



(CH2-C-C90CH2)2Cfl-OOCNH- (CH2) 6'? ^" (^2^ -NHC0O-CH (CH200C-C-CH2)2 



0-C C-»0 i^n3 

N^(CH2) -1^000-^(^2000-0=^2)2 



CH32. 



15 



C2H5-C[CH20-CO-NH-(CH2)6-NH-COO-CH(CH2-0-CO-C-CH2)2)3 



so 



25 



3. 

C[CH2O-CO-NH-XCH2)5-NH-eO0-CH(CH2-O-CO-C-CH2)2]4 

CH3 

4. . .. 

.NHCOO-CH{CH2O0C-C"CH2) 2 



( CH2"'C - COO h:H2 ) 2CH- OOCNH 



CHq 




CH3 
CH3 

NHCOO - CH ( CH2OOC.- C-CH2) 2 



30 



35 



5. 



CH2O-CO-NH-CH2 




■NH-CO0-CH(CH2-0-CO-C-CH2)2 



40 



45 



SO 
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Examples of esters of a polyol and an alpha-methytene carboxylic add are: ethylene diacrylate. glycerol 
tri(meth}acrylate. ethylene dimethacrylate. 1,3i3ropanediol di(nieth)acrylate. 1,2.4-butanetriol tri(meth)acrylate» 1.4- 
cydohexanediol di(meth)acrylate, 1 ,4*benzenediol di(meth)aGrylate, peritaerythritQl tetra{meth)acrylate. dipentaeryth- 
ritol pentaacrylate. 1 .5-pentanediol di(meth}acrylate. the bis acrytates and methacryfates off polyethylene glycols of 
molecular weight 200-500, and the 19^e. . . - . . 

Other types of monomers suitable for use in the hydrophobic photopolymenzable composition in accordance with 
the present invention are e.g. the monomers cfisclosed In £P-A 502562. DECS no. 4,109.239. 4.005.231, 3.643.216. 
3.625.203. 3.516.257, 3.51 5,256 and 3.632,657, which therefor are incorporated herein by referenca Further types of 
monomers suitable for use in the hydrophobic photopolymerBable conrposition in accordance with the present inven- 
. tipn are disdosed in EP-A 522.616. It win be dear that these monomers can be used in admixture. 

In stead ol or in combination with said monomers with at least one polymerizable ethylenically unsaturated group 
a pr^Iymer with at least one polymerizable ethylenicaQy unsaturated group, preferably with two or more polymerizable 
ethylenically unsaturated groups can be used . I^eferably. said prepolymer has a riumerasal average molecular weight 
of not more than 25.000. more preferat)ly of not more than 10.000. 

In another errbodiment of the present invention said reactive compound or mixture of reactive compounds is hard- 
enable by reaction with an add. The add-sensitive conpound can be a monomer capable of undergoing cationic 
polymerization which are well toiown to one sMDed in the art Altematively said mixture of compounds comprises a com- 
pound with at least tm hydroxyl groups and a reagent which is capable of crossfirddng under the influence of an add 
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said conipound wfth at least two.hydroxyl groups. In another alternative said ntixture of conpounds comprises a coni- 
poumJ conrprising at least two latent or masked electrophilic groups that are transformai into electrophilic groups upon 
reaction with add and a compound containing an aromatu: moiety that is susceptible to etectrophiGc aromatic substitu- 
tion. . • 

5 Monoiners capable of undergoing cata'onic polymerization are preferably compounds oonprising at least one 
vinylether. propenylether or epoxy function. More preferably said compounds comprises at least two of sakS functiorB. 
Most preferably polyfunctlonal epoxy compounds are used based e.g. on the reaction product of Bisphenol A. that is 
2.2-bis(4-hydroxyphenyl)propane and epichlorohydrin. for example the resins sold under the roistered trademark OER 
by Oow Cherrvcals. 

10 Compounds cofT^Jriang at least two f^roxyl groups can be low molecular compounds fcait may also be polymers. 
Reagents which are capable of crosslinking under the influence of an add sakJ compounds with at least two hydroxyl 
groups are 11. compounds comprising at least two isocyanate groups, for example the compounds sold under the reg- 
istered trade name DESMODUR by Bayer, tetraalkoxymethyt glyoolurlls. for exanpte the compound sold under the reg- 
istered trade name CYMEL 1 170 by Dyno Cyanamid and compounds represented by the fbllowiring formida 
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so 



A. 
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wherein Z represents -NRR* w a phenyl group. R. ff and R^ to R* each ind^ndentty repres«its a hydrogen atom. 

CH2OH or CH20R^ m which represents an aikyi group. - 

Cornpounds comprfeing at least two latent or masked electrophilic groups may t)e aliphatic compounds conprising 
30 at least two hydraxyl functions or compouiKis comprising an aromatic ring substituted with at least two latent or nasked 
electrophilic groups or compounds comprising at least two aromatic rings comprising at least one latent or masked elec- 
trophilic group. The latent or masked electrophTic group is preferably -CH^OR^. wherem R^ represents a hydrogen 
atom or an acyl rest. Also preferably said aroratic rings are substituted phenols. . - , - 

Compounds containing an aromatic moiety that are susceptible to electrophilic aromatic substitution may t»e low 
35 rndecular weight corr^xHjnds but are preferably polymers, rnore preferably polymers containbig a phenoGc moiety, most 
preferably polyvinyl 4-}^fdroxy8tyreen or novolac resins. 

In still another embodiment of the present invention said reactive compound or mixture of reactive compounds is 
hardenable by reaction with an alkali. Compounds which can undergo a hardening reaction under the Influence of alkali 
are e.g. pdyfunctional epoxy compounds. More preferably polyfunctional epoxy compounds are used based on the 
40 reaction product of Bi^henol A, that is 2.2-bis{4-hydroxypheriyl)propane and epichlorohydrin . for example the resins 
sold under the registered trademark DER by Oow Chemicals. 

SaKJ reactive compound or mixture of reactive compounds is used in an amount which surpasses the akjsorptive 
capadty of the hydrophobic polymer binder for said compound or mixture of compounds. This means that said com- 
pounds or at least one compound of said mixture of compounds is not completely dissolved in the hydrophobic pdlymer 
45 binder and that the hydrophobic heat sensitive composition conprises at least two phases so that preferably a thin layer 
of substantially free reactive compound is present at least at one surface of the hydrophobic heat sensitive composition 
• more preferably at the interface l)etween'the l^rcphobic heat sensitive composition and the hydrophilic surface. 

The presence in an imaging element of such a layer contiguous to the hydrophilic surface of the aipport can be 
demonstrated by peeling apart the heat sensitive composition and the thermo-adhesive layer or layers from the 
So hydrophilic surface of the sufport and examining said freof hydrophilic surface with ESCA or TOF-SIMS for the pres- 
ence of signals, resulting from a reactive compound or mixture of compounds which is capable of reacting under the 
influence of heat or under the influence of a reagent obtainable by deconposltion of a heat sensitive corrpound. 
Said reactive conpound preferably has a bofling point above 100*'C at normal atmospheric pressure. 
As heal sensitive c<»npound which decompose to yield radicals mostly azo and peroxide compounds are used e.g. 
55 2.2 -a20bis-isobulyronitrile and benzoylperoxkJe, Said oonnpounds are preferably used in an amount ranging from 0.001 
to 1 g/nr, more prefoably in an amount ranging from 0.01 to 0.25 g/nr. 

Heat sensitive acKl praajrsors for use in connection with the present invention include sulfonium compounds, in 
particular benzylsuHbnium conpounds. as disclosed in e.g. EP 612065. EP 61S33, and US 5.326.677. inorgartic 
nitrates such as e,g. Mg(N03}2.6H20 or organic nitrate such as guarvdinium nitrate, ammoniimi nitrate, pyridinium 
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nitrate etc... as disclosed in BP 462763. WO 81/1 755. US 4.370.401 . conpounds that release a suHbntc acid such as. 
3-sulfolenes. &g. 2,S^hydrothio-thlaphene-1.1-di03ddes as disclosed in US~5.312.721. thermolytic compounds dis- 
closed in GB 1204.495. oo-cristaGn adducts of an amine and an volakfle organic acid as disclosed in US 3.669.747, 
aralkylcyanofomis as disclosed in US 3.166.583. benzQinetosylaat. 2-nitrobenryttosy(aat and alkyl esters of organic 
5 sulfonic acids as descrbed in EP 542008. thernrto-acids disclosed in EP 159725 and OE 3515176. squaric add g&rter- 
ating compounds as disclosed In US 5.278.031. add generating compcwds disclosed in US 5.225.314 and US 
5.227.277 and RD 1 1 51 1 Of November 1973. . - 

Said heat sensitive ackl precursors are preferably used in an anv>unt ranging from 0.01 to 1 g/m^. 
Heat sensitive alkali precursors comprises i-toutyloxycarbonyl masked amines and dicyandianrtides as described 
lo hy n Pagtmond et al. in Comprehensive Ptolymer Sdence. Vd 6. Peraamon Press. 

- To 1tie Kydrophobic heat sensitive composition there can also be added non-thermoplastic polymeric compounds 
to give certain desirable characteristics, eg. to improve adhesion to said hydrophilic surface of the support used in 
accordance v»nth the present Invention, wear properties, chenvcal inertness, etc.. Swtable non-thermoplastic polymeric - 
compounds include cellulose, phenolic resins, melamine-fbrmaldehyde resins, etc.. If desired, the hycfrophobic heat 
75^ sensitive oonpositio'n can also contain immisdbte polymeric or norvpolymeric organic or inorganic filters or reinforcing 
- agents which are essentially transparent at the wavelengths used for the exposure of the imaging element, e.g. organ- 
-ophinc silicas, bentonites. silica, powdered glass, colloidal carbon, as well as various types of dyes and pigments in 
amounts varying with the desired properties of the hydrophotxc heat sensitive composition . The fillers are useful in 
improving the strength of the composition, reducing tack and in'addition, as coloring agents. 
20 Agents to improve the wetting and/or adjust the adhesion of the hydrophobic heat sensitive composition may be 
added. Suitable agents are e.g. saicons.*siKcon containing polymers e.g. a poly(dfm6thylsiloxane}-poly6ther copolymer. 
poly(dimBthylsiloxane)iX>Iyester. sificon containing surfactants, fhjor containing copolymers and fluor contalniig"sur- 
factants etc.. .... 

Various dyes, pigments, thermographic compounds. UV-ak>soft>ers. anti-oxidants and color torming components as 
. 25 disdosed in EP-A 522,616 can be added to the hydrophobic heat sensitive composition lo gwe a variety of images after 
the processing . These additive materials should however prderabjy not absorb excessive amounts of tight at the expo- 
- . • jsure wavelength or tnhib't the heat induced reaction. 

The heat sensitive composition can also comprise additionally a reactive compound which is capable of reacting 
under the influence of heat or under the influence of a reagent obtainable by decomposition of a heat sensitive com- 
30 pound and which is present in an amount which not surpasses the absorptive capadty of the hydrophobic polymer 
binder fcir said compound. 

The hydrophobic heat sensitive composition has preferably a dry thickness in ttie range of 0.3 to 5 g/hr.. more pref- 
erably in the range of 0.5 to 3.5 /m?, most preferably in the range of 0.75 to 2.5 g/m^. 

The imaging element may be prepared by coating the layers on each other or by tamiiiatinp layers or packets of 
35 layers to ea^ Other. . ^ 

In a practical embpcfiment the imaging element is prepared by the fonowing steps: 

coating on the hydrophilic surface of the support in accordance with the present invention (i) a hydrophobic heat 
sensitive composition as described atxjve and (ii) a thermo-adhesive layer. 

40 

In anottier practical embodiment the Inaging element Isprepared by laminating the above described imaging ele- 
ment wilh Hs ttiermo-adhesrve layer onto a recepter layer or preferably onto a pressure-adhesive layer coated on a 
receptor layer. 

In still another practical embodiment the imaging dement Is prepared by ttie following steps: 

45 

coating on the hydropWIic surface of a support in accordance with the present Invention a hydroph(^ic heat sensi- 
tive composition as described atx>ve arKl 

laminating the above described imaging element with its hydrophobic photosensitive composition onto a themno- 
adhesivefayercoated on a receptor layer. 

so 

In still another pref&red embodiment tfie imaging element is prepared tsy the fbllCMring steps: 

coating on tiie hydrophilic surface of a support in accordance with the present invention a hydrophobic heat sensi- 
tive conposrtion as descrbed above. 
55 - laminating the above descra>ed imaging element vrith Hs hydrophobic photosensitive composition onto a thermo- 
adhesive layer and -laminating tiie above described laminate with its fhenno-adhesive layer onto a pressure-adhe- 
sive layer coated on a receptor layer. 

Suitable pressure-adhesive layers (PALs) for use In the present invention comprise one or more pressure sensitive 
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adhesives. Said pressure sensitive adhesive are preferably tacky elastomers e.g. block cc^lymws of styrene/iso- 
prene. ^ene/butadiene rubbers, butyf rubbers, polymers of iMbutylene and siHcones. Particularly preferred are natu- 
ral rubbers arid acrylatecopolyrners as disclosed in US-P 3,857.731. 

According to the present invention the pressure-adhesive layer confprising a pressure sensitive adhesive may con- 
5 tain a binder. Suitable binders for use in combination, with the pressure sensitive.adhesives are binders that are Inert 
towards the pressure sensitive adhesives i.e. they do not chemicafly attack the pressure sensitive adhesive or act as - 
a soVent for them Examples of such binders are nitrocenutose, urethanes, gelatin, polyvinyl alcohol etc.... . 

The amount of binder should be chosen such that the pressure sensitive adhesives are effectively andiored to the 
hydrophobic photosensitive composition. Preferably the amount of binder is lower than 2.5 parts by weight with respect 
10 to tiie pressure sensitive adhesives and more preferably lower than 0.6. 

According to the present invention the pressure-adhesive layer conprising a pressure sensitive adhesve may also 
contain a tackyf is- e.g. rosin soap or a terpene. 

Acoorcfing to the presem invention the imaging element containing a pressure-adh^ve layer comprises preferably 
also a receptor element on top of said pressure-adhesive layer. In general said receptor element s(are) (a) transparem 
.15 iayer(s) contiguous to said pressure-adhesive layer eg. a transparent organic resin {a^m. 

The thickness of the pressure-adhesive layer is inportant fbr the adherence during the laminationAJelamination 
process. Preferably the thickness of said pressure-adhesive layer fies b^een 0. 1 and 50 tun. more preferably behween 
0.land15»un. 

A receptor layer according to the invention is a layer which is capable of adhering to the underlying contiguous layer 
20 and which is overlying the thermo-adhesive layer and the presstre-adhcsive layer when the latter is present. Said 
rec^w layer is preferably stable at ttie processing conditions. The particular layer used is dependant on the nafcire of 
tfie composition of the imaging element Suitable receptor layers include paper; caniboaid; metal sheets: foils and 
meshes e.g. aluminum, copper, steel, bronze etc.; tran^rent organic resins e.g. cellulose esters such as ceBulose 
acetate, cellulose propionate and cellulose butyrate. polyvinyl acetals. polystyrene, polycarbonate or polyvinylcHoride: 
2S opaque foamed pigmented polyester; silk; cotton and viscose rayon fabrics or screens. Preferred receptor liters are 
commercially available paper brands as disclosed in PCT/EP 94/02063. which therefor is mcorporateJ herein by refer- 
ence and films of polyesters such as polyethylene terephthalate or of pdy-Alpha-olefins such as polyethylene or poly- 
propylene. • 

A receptor element according to the invention comprises at least a reciter layer. SM r«:eptor element may fur- 
so ther comprises a thin additional layer. Examples of such receptor elements are supports pr6vkj«i with a thin metal layer 
_ e.g. polyester supports provided with a vapour depoated metal layer and most useful polyethylene coataJ pap^. A 
receptor elemOTt nay also conprise (an) additional layer(s) such as (a) backing layeits^ 

According to the method of the pr^ent invention for obtaining an image an imaging element according to the 
present invention is Image-wise or infonrration-wise exposed to actinic radiation to harden the heat sensitive conposi- 
35 tion pattern-wise. The exposure is preferably an infrared exposure, more preferably by an infrared fight emrtling laser. 
Preferably used lasers are semioonduclor lasers or YAG lasers eg. W-YAQ lasers. The laser may have an outout 
between 40 and 7500 mW. . 

Said exposure<;an be made through the front side or the back skfe of the imaging element The front side of the 
imaging element is that side where the themio-adhesive layer is overlying the support and the back side of the imaging 
40 element is that side where the support is overlying the thermo-adhesive layer. It goes without saying that for an expo- 
sure through the back the sujport has to be tran^ent for the radation usal for the exposure of the imaging element 
where for a front side exposure any covering layer has to be transparent for said radiatiwi. Preferably the imaging ele- 
ment is exposed through the front side. 

The imagbig element according to the presem invention is a negative working imaging element. Indeed the infor- 
45 mation-wise exposure to actinic radiatfon hardens the hydnsphobic heat sensitive oonposttion pattern-wise in corre- 
spondence to the information-wise distribution of actinic radiation. Subsequent to the information-wise exposure the 
image is obtained, if said Imaging element conprises as upper layer a themio-adhesive layer, by (i) laminating before 
or after said exposure sakf inaging ^ement with its thermo-adhesive layer to a receptor iayer or more preferably to a 
pressure-sensitive layer coated or laminated on a reenter layer and (ii) peeling away a receptor element comprising 
50 said rec^r layer from' the hydrophific surface of the support, thereby transfemng the non-hardened or insuffidentiy 
hardened parts of the hydrophobic photosensitive competition and the overlying iayer(s} to the receptor elemerit and 
uncovering the image comprised of the hydrophific surface off the support and the retained hardened parte of the hydro- 
phobic heat sensitive composition. ■ 

If said imaging element comprises as ypper layers a pressure-adhesive layer laminated or coated on a receiving 
ss layer the image is obtain«J subsequent to the information-wise exposure, by peeling away a receptor element, compris- 
ing said receptor layer from the hydrophific surface of the suppctft. ther^y transfemng tfie non-hardened or Insuffi- 
dentiy hardened parts of the hydrophobic photosensitive composition and the overlying layer(s) to the rector element 
and uncovering the image coir^Drised of the hydrophilic surface of the support and the retained hardened parts of the 
hydrophobic heat sensitive conposition. 
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The force, needed to peel away thereat sensitive compostion from the hydrophilic surface of a support is caW&i 
the peeling force of the heal sensitive oonposition. Said peel[ng force is mainly a function of the nature of the used reac- 
tive oonpound or mixture of reactive compounds ^ch is capalsle of reacting under the influence of heat or under the 
influence of a reagent obtainable by decomposition of a heat sensitive compound, polymers and their relative amounts ' 
5 in the heat s&isrtive composrtiOT and of the nature of the hydrophilic surface of the support 

Said peering force is measure with a tenale strength tester Instron M/C 1122 serial H 1862. The heat senstive 
conpoation, coat^ on the hydrophilic surface of a support is. if not corrprisng a lanvnat&J receptor layer of at least 
63 ^m tHck lanunat«J against a 6 |im thick layer consisting of Baystal P 2000. ooatei on a si^ed potyetiiytene tereph- 
thalte support (faving an upper subbing layer oontg. gelatine and silica) of 100 fun being then the receptor layer. The 
10 lamination is effected by means of a CodorlaniqaacterlJ^ 330 at OO^'C and 30 

The peel test occurs at 25*C and 50% relative humidity over a guide roller with a diameter of 13 mm and a weight 
of 75 g whh a pee) angle bf 1 80*". The sup^rt of the imaging element is fixed so that it remains plarar during the wtfiole 
measurement Said Instron is calibrated at 0 aft& the guide rOIIer is put in place in a fold of the receptor layer. The - 
receptor lay^ is then peeled away at a speed of 1 m/hiln, adjusted on said Instron for a peel of ISO''. The necessary 
15 force for said peefing. as indicatei by said Instron is notol; the numerical average of the result of 3 measurements s 
taken as the peeling force of the heat sensaive compostion. 

The peering force of the heat sensitive photopdymerizable oornposition ranges preferably from 0.1 N/m to 12 N/m. 
more preferably from 0.2 N/m to 10 N/hi. 

When the imaging element does rtot comprise a pressure-adhesive layer or the receptor layer is not coated or lam- 
20 inated with a pressure-adhesive layer said laminating is effected by means of a heating step, preferably at a tempera- 
ture between 40 "C and 180 "C. more preferably at a temperature between 65 'C and. 120 «C. Said heating may be 
applied to either or both the imaging element and the receptor etement before, while or after bringing the receptor layer 
in contact with the thermo-adhesive layer of the imaging elemeil. — - 

When the imaging element comprises a pressure-adhesive layer or the receptor layer is coated or laminated with 
25 a pressure-adhesive layer, said laminating requires a pressure st^. Said pressure is apfriied while the pressure-adhe- 
sive layer is in contact with the thermo-adhesive layer of the imaging element 

An imaging element and a ra:eptor element may be brought in contact before expc^ura In such errtbodimerrt it is 
required that either the back of the imaging element and/or preferatdy the receptor element is transparant for the radi- 
ation used for ttie exposure of the heat sensitive hydrophobic composition. 

39 Because the imaging element according to the present invention coniprises a hydrophobic heat sensitive compo- 
sition contiguous to a hydrophilic surface of a suppdrt. the obtalried inrage can be used as a fithographlc printing plate. 
Pattern-wise transfer of the hydrophobic heat sensitive composition to a receptor material will then result 'm an image- 
wise differentiation betwe&i hydrophilic and hydrophobe parts that can be used to print with an oily or greasy mk. The 
hydrophobic parts will be capable of accepting litiiographic ink. whereas the hydrophilic areas, when moistened witi 

35 water, vinll not accept the ink. The areas which accept ink form the printmg image areas and the ink-rejecting areas form 
' the t>ackground areas. 

Said litiiographic printing plate can further be cleaned with water or an aqueous solution e. g. by wipping with a wet 
sponge, rinsing with a spray of unhealed water or of an aqueous solution eta. 
The toltowing examples illustrate the presem invention wittiout limiting it thereto. 

40 ' • " 
EXAMPLE 1 

. Preparation of a carbon black (Sspersion CBD-I * 

45 A carbon black disperaon was prepared by dissolving 60 g of PLIOTONE 3015 {a trade name of GCXDDYEAR for 
a copolymer of vinyttoluene-butadiene) in 900 g of methyletiiylketone in a ball nmll and by adding 40 g of CORAX LB (a 
trade name of DEGUSSA tor a carbon piflment) and 0.5 g of SOLSPERSE 24000GR (a trade name of ZENECA RES- 
INS for a diq>erang aid). After 72 hours of milling the dispersion was ready to use. 

so ~ Preparation of the hydrophilic surface of the support 

To 440 g of a diversion contg. 21 .5% of TtOj (average particle size 0.3-0.5 |im) and 2.5% of pdlyvinylalcohot in 
deionized water were subsequentiy added, while stining. 250 g of a 5% polyvinyl alcohol solution in water. 105 g of a 
hydrdyzed 22% tetramethylorlhosilicate emulsion in water and 1 2 g of a 10% solution of a wetting agent 
55 To tills mixture was added 1 93 g of deionizef water and tfie pH was adjusted to pH » 4. 

The obtain^ dispersion was coated on a pdyethyl^e terephttiaiate fDm support Inaving a thidoiess of 175 irni 
(havir^ provided thereon a hydrc^hiiic subbing layer) at a wet coating thickness of 50 g/m2, dried at 30'C and subse- 
quentiy harden«j kiy su])jecting it to a temperature of 57°C for 1 week. 
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Preparation of the imaging element 

Or^to the above obtained hydrophilic surface of a support, f urtheron called fithographic t>ase was coated a heat sen- 
sitive composition prepared by adding 5 g of a 10% solution of drtrimethylotpropane in methyl ethytketone to 95 g of the 
5 cartx>n black dispersion CBD-I: The mixture was coated to a wet coating thidoiess of 20 \im. 

The above obtained imaging dement was oyercoatoJ wHh a solution consisting of 20% aqueous dispersion of Baystal 
P2000 (from BAYER A.GL. Germany) wtiich is a copblymar containing styrene, butadiene and acryCc add wrth a glass 
transition temperature of 34*C (measured with the *1090 Thermolyzer" of Dupont Co.). a meft viscosity of more than 
13420 Poise and an elasticity corresponding to a tg 6'^ value of 3.54 both last properties measured at 120 ''C (with a 
fo 'Viscoetastic melt te^er* of Rheometncs Ca Suney. UK.) to a wet coating thickness of 30 g/n?. 

The imaging element was exposed with a NDTLF-lasa^ at a speed of 8.8 nVs. > - 

The output power was varied from 0.29 W to 0.80 W. The spot size of the laser beam at l/e^ylelded 1 4.9 )un. Single 
scan lines were imaged. 

The exposed imaging element was then placed in face*to-face contact mth the receptor element, being a subbed 
IS polyethylene therephthatate^upport (having an upper subbing layer containing gelatine and silica). The contacting ele- 
ments were conveyed through a red larrinator device at 90*C and at a speed of 0.3 nMn. and me elements were 
peeled apart whereby the hon-e)9>osed parts of the heat sensitive competition are removed and the exposed areas 
remain on the lithographic base, thus being a negative working system. . _ 

The obtained image on the Bthographtc base could be used to print on a conventional ofliset press using a com- 
20 monly used ink and fountain. Good copies were obtained. 

. EXAMPLE 2 

An imaging element was prepared similar to the imaging element of exanrple 1 with the exception that the heat sen- 
25 sitfve composition was coated from a mixture prepared by adding 2.5g of a 10% solution of AlBN (2.2 *azobisisotMJty- 
ronitriie from AKZO) in methylethylketone and 2.5 g of a 10% solution of SARTOMER. 399 
(cfipentaerythritolpentaacryfate from CRAY VALLEY) in metfvlettiylketone to 95 g of the carbon black dispeisnn CBDr 
I. The rnxture was coated to a wet coating thickness of 20 jun. 

The imaging element was exposed and then laminated under similar oondrtions as used for example 1 . 
30 After peeling apart the exposed and laminated elements, the non-exposed parts of the heat sensitive conposition 
are removed and the exposed areas remain on the lithographic base, thus being a negative woildng system. A good 
image was obtained. . _ . . . 

The obtained image on the lithograpNc base could be used to print on a conventional offset press using a com- 
monly used ink and fountain. Good copies were obtained. 

35 

EXAMPLES 



An imaging element was prepared similar to the imaging element of example 1 with the exception that the heat sen- 
sitive composttiori was coated from a mixture pr^sared by adding 3.0 g of a 10% solution of di-trimethylolpropane in 
40 meth/tethylketone, 0.5 g of OEGACURE KI85 (a triphenylsulfbrdum salt from OEGUSSA) and 3.0 g of a 10% solution 
of CYMEL 301 (melamine resin from DYNO CYANAMID) in methylethylketone to 92.5 g of the caitxin t)lack dispersion - 
CBO-I. The mixture was coated to a wet coating thickness of 20 ^m. 

The imaging element was exposed and then lamirsted under similar conditions as used for example 1 . 

After peeling apart the exposed and laminated elements, the non-exposed parts of the heat sensitive conposition 
45 are removed and the exposed areas remain on the Bthographic base, thus beir^ a negative working system. A good 
image was obtained. . - 

The obtained image on the lithographic base couki be used to print on a conventional ofbet press usirig a com-' 
monly used ink and fountain. Good co^es were obtained. 

so EXAMPLE4 ' . - - • 

On a grained, anocfiz^ and sealed aluminum foil having a thtdoiess of 150^m. was coated a heat sersitive conv 
. position prepared by adding 5g of a 1 0% solution of AlBN (2.2*-azobisisobutyronitrile from AKZO) in methylethylketone. 
and 10 g ol a 10% solution of SARTOMER 399 (dipentaerythritolpentaacrylate from CRAY VALLEY) in methylethylke- 
55 tone to 85 g of the cait)on black dispersion CBO-i. The mixture was coated to a wet coating thickness of 20 |ua 

The above obtained imaging element was overcoated with a solution oonseting of 20% aqueous dispersion of Bay- 
stal P2000 (from BAYER A.a. Gennany) which is a copolymer containing styrene. butadiene and aaytic acid with a 
glass transition temperature of 34*C (measured with the '1090 Thermolyzer of Dupont Co.) a melt visco^ of more 
than 1 3420 Poise and an elasticity con-esponiding to a tg 6'^ value of 3.54 both last properties measured at 1 20 ''C (with 
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a'Viswelasticmelttesterof FVieomelrics'Co.Surrey, UK)toaw ' ' 

The imaging element was exposed with a NDYLF-laser at a speed of 8.6 mis. 

The output power was varied from 0.29 W to 0.80 W. The spot size of the laser beam at l/e^ yielded 1 4.9 jun. Single 
scan Unes were inraged. 

5 The exposed iniaging element was then placed in face-to-face contact with the receptor element beng a sut)bed 
polyethylene therephthalale support (having an upper suljlMng la^er containing gelatine and silica). The contacting ele- 
ments were conveyed ttirough a roll laminator device at 90'C and at a speed of 0.3 m/nrdn. and the elements were 
peeled apart wh&eby the non-exposed parts of the heat sensitive compasition are removed and the exposed areas 
remain on the Sthographtc base, thus being a negative working system. 

10 The ot>tained image on the lithographic base could be used to print on a conventional offset press using a com- 
monly used ink and fountain. Good copies were obtained. 

EXAMPLE 5 

15 On a giamed, anodized and sealed aluminum foil having a thickness of 150 ^m. was coated a heat sensitive com- 
position prepared by adding 5g of a 1 0% solution of AIBN (2.2'-aroWsisdbutyronitrile from AKZO) in methyJethylketone. 
and 10 g of a 10% solution of SARTOMER 399 (dipentaeiythritolpentaacrylate from CRAY VALLEY) in methylethylke- 
tone to 85 g of the carbon black cfispersion CBD-I. The mixture was coated to a wet coating thickness of 20 (un. 

The above obtained imaging element was overcoated wHh a solution consisting of 20% aqueous dispersion of Bay- 
20 stai P2000 (from BAYER AG.. Gemiany) which is a copolymer containing styrene. butadiene and acrync acid vinth a 
glass transition tenperature of 34'C (measured with the "1090 Thermolyzer of Dupont Co.), a me» viscosity of more 
than 13420 Pose and ari elasticity con-esponding to a tg b'^ value of 3.54 both last properties me^ured at 120 'C (with 
a "Viscoelastic melt tester* of Rheometrics Co. Surrey, UK.), to a wet coating thickness of 30 gfrr?. 

The imaging element was exposed vwth a NDYAGHaser at a speed of 100 m/s. The output powder was varied from 
25 0.6 W to 6.2 WL The spot size of flie laser beam at l/e^ yidded 1 3.8 um. Single scan lines were Imaged. 

The exposedimaging element was then placed in face-to-lace contact with a pressure sensitive adhesive coated 
on a receptor layeKPERMAGARD PG7034 from MACTAC EUROPE S.A.). The contacting elements were conveyed 
through a roll laminator device at room temperature and at a speed of 0.3 m/hiin. and the elements Wfe peeled apart 
wereby the non-exposed parts of the heat sensitive layer are removed and the exited areas- remain on the litho- 
30 graphic base, thus being a negative working system. 

The obtained image on the lithographic base ooiAi be used to print on a conventionai offset press i^ing a com- 
nwnly employed ink and fountaia Excellent co|Mes were obt^ 

Claims 

35 

1. A heat sensitive imaging element comprising 
- a support having a hydrophilk; surface 

• contiguous to said t^ophaic surface of a support a hydrophobic heat sensitive composition comprising a 
40 hydrophobic polymer binder, a conrpound capable of converting light Irtto heat and a reactive compound or 

mixture of reactive compounds present in an anfiount which surpasses the atisorptive capacity of the hydrc^ho- 
bic polymer binder for said compound or mixture of compounds, the said reactive compound or ntixture of com- 
pounds being reactive under the influence of heat or under the influence of a reagent which is obtained by 
decomposition of a heat sensitive compourxS 
45 - one or more thermo^hesive layers, at least one of the thermo-adhesive layers being contiguous to the hydro- 
phobic heat sensitive oompositton. 

2. A heat sensitive imaging element according to daim 1 wherein said thermo-adhesive layer being contiguous to the 
hydrophobic heat sensitive ainipbsition has a glass transition temperature Tg between 20 "C and 45 •C. a melt vis- 

50 cosity greater than 70d0 Pbfee and an elasticity corresponding to a (tg 6)"^ value greater than 1 .30. both last prop- 
' erti^ measured at 120 *C 

3. A heat sensitive imaging element according to daim 1 or 2 whereiiiliatd thermo-adhesive layer is covered by a 
receptor layer which is capable of adhering to said thermo-adhesive layer. 

55 

4. A heat sensitive imaging element acqordins to daim 1 or 2 wherein said thermo-adhesive layer is covered by at 
least one pressure-adhesive layer. 

5. A heat sensitive imagbig element according to daim 4 whereiri said pressure-adhesive layer is covered hjf a recep- 
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torlayer. 

6. A heat sensitive imaging element according to any of claims 1 to 5 wherein the thickness of said thermo-adhesive 
layer or said pressure-adhesive layer fies t^etween 0. 1 and 50 ^m. 

5 

7. A heat sensitive imaging element according to any of claims 3. S or 6 wherein said receptor layer is a transparent 
organic resin . , 

8. A heat sensitive imaging element according to any of dain^ 1 to 7 wherein said reactive compourvi or mixture of 
10 conpounds Is one whidi is capable of reacting under the influence of a reagent obtanied by decomposition of a 

heat sensitive compound present in said heat sensitive composition. 

9. A heat sensitive imaging elemem according to any of claims 1 to 8 wherein said heat sensitive composition obm-* 
prises a reactive oornpound or mixture of compounds which Is harderiat)leti^ ' ~' 

15 

10. A heat sensitive imaging element according fo ariy of daims 1 to 8 wherein said heal sensitive composition com- 
prises a reactive compound or mixture of compounds which is hardenable by reaction with an add. . 

11. A heat sensitive imaging element according to any of claims 1 to 8 wherein said heat sensitive composition com- 
so prises a reactive compourx:! or mixture of compounds which is hardenable by reaction with an alkali. 

12. A heat sensitive imaging element according to any of daims 1 to 11 wherein said hydrophilic surface of a support 
is a grained and anodized alunrvnum support 

25 13. A heat sensitive imaging element according to any of datns 1 to 1 1 wherein sakj hydrophilic surface of a support 
is a layer of polyvinyl alcohol hardened with a tetraalM orthosilicate wherein the weight ratio between saU pdyvi- 
nytaloohol and said tetraalkyl orthosificate is between 0.5 and 5. 

14. A method for obtaining a lithographic printing plate comprising the steps of: 

30 

(a) image-wise or information-wise exposing an imaging element according to any of daims 1 to 13 

0>} developing said exposed imaging element saU development ooinipri'sing in the order given the steps of : 

(i) laminating before or after said exposure the thermo-adhesive layer to a rector layer or. when the 
35 imaging element does not corripnse a pressure-adhesive layer laminating before or after said exposure the 

thermo-adhesive layer either to a receptor layer or to a pressure-adhesive layer and 

(ii) peeling away the receptor layer from the fi^rophilic surfeice of the support thus transferring said hydro- 
phobic photosensitive composition pattemwise to the receptor layer. 

40 * * 
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